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One may now be aware that in the Higgs coupling to
gravitons, the gravitational coupling strength G has very
quietly slipped away. (The situation is reminiscent of the
discussions [18] between Bohr and Einstein on the com-
pleteness of the quantum mechanical view. Toward the
end of these discussions, Bohr had to invoke general rel-
ativity to \save" the energy-time uncertainty principle.
Notwithstanding the need for a nite gravitational cou-
pling G in the intermediate stages of the argument, G
dropped out of the nal results.)





a) corresponds to an oscillator La-




+ aa). For the problem at
hand, L
g
may create or may destroy two gravitons. The
rate at which a Higgs at rest will decay into two gravi-
tons requires the matrix element hgg jS
eff
jHi. In terms
of quantum elds, one requires h0 jjHi and hgg jL
g
j 0i.
From Eq.(5) and (11), one computes the rate



















In terms of the Fermi coupling strength Eq.(4), the Higgs
into two gravitons has the decay rate





















which is the central result of this work. The gravitational
coupling strength does not appear in the nal gravita-
tional decay rate due to the physical equivalence between
the inertial (Higgs induced) mass and the gravitational
mass.
Our central Eq.(13) for the Higgs decay into two gravi-
tons H ! g+g may in some ways be compared with the
computation of Higgs decay into two photons H ! +.
A \scalar particle" decay into two photons begins with





, where  is the quantum elec-
trodynamic coupling strength, and L

is the free photon
Lagrangian density. The anomalous T

is a one loop
process. The one loop Higgs decay rate into two pho-
tons is lower than the tree level Higgs decay into two
gravitons by more than  10
 6
. (In reality, one requires
a one loop renormalized coupling strength , and this
further lowers the two photon decay rate relative to the
two graviton decay rate.) In a similar fashion, the Higgs
decay into two gravitons is seen to be much larger than
the decay into two gluon jets. If the Higgs mass is much
larger than twice the bottom quark mass but still much
less than twice the top quark mass, then the decay of the
Higgs into two gravitons dominates too the decay of the
Higgs into quark anti-quark jet pairs. Lastly, if the mass
of the Higgs is smaller than the mass of two Z Bosons




pair, then the Higgs into two
graviton decay rate will dominate the decay rate into all
SU (2)U (1) channels; the heavy gauge Boson pairs are
ruled out on the basis of the above kinematics.
Consider the analogy between Higgs decay H ! g + g
and the well known weak interaction decay Z ! + [20]
The latter (Z-decay) has been observed even though the
neutrino anti-neutrino pair escapes direct detection other





! Z +  !  +  + . There is a burst of soft
photon radiation indicating that the electron positron
pair has been destroyed, and then there is \nothing".
Now suppose, as one specic example among many, the
following analog event. One produces a Higgs from a




! H ! g+g. Here too
would be a soft photon radiation burst from the proton
anti-proton destruction, and then nothing but the missing
four momenta of the two hard nal state gravitons. Such
a process would occur resonantly at a square total four












The experimental search for the Higgs particle has
been argued above to also be an experimental search for
quantum gravity. Presently there is no direct experimen-
tal evidence for the Higgs particle nor for quantized gravi-
tational waves (gravitons). It would however appear that
the two are closely connected. Further progress on the
source of inertial masses ultimately requires that gravity
be added to the electroweak sector. It is hoped that the
present exploration of these ideas will stimulate further
work on these notions.
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